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IvIErvIORANDUM 'fa FC IApollo 14 Flight Director

FHOl\iI EA21 Assistant Director £,01' Electronic Systems

SUBJECT : ALSEP 4 (Apollo 14) ]'v1ission Rules Heview

17/3 EX fJ 3
During the I\'lission Rules Review for the Active Seismic EXpe~J;t,
several items were discussed which may have E.wme effect on the over-
all safety of the experiment. I would like to rnention ths.t the experi-
Inent, due to its interesting and exciting nature and the high explosives
involved, has been subjected to a continuing series of very high level safety
reviev/s. If modifications to the operation, "which Inay be very desirable
frorn an operational standpoint, are made, it \'1ould be very unck:3irable
to change any of the conditions y;hich have been presented at these safety
revie·ws.
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Original signed by

ROBERT fi. GARDI~ER

Robert A. Gardiner

Your nlt~mOranCl.um" or December 18, 19'70, in paragraph b, page 3. con
tains a sta.tCl'}j.ent \vith r'et~arcl to riGl:s. IVly s·uggestion is tllc.l.t )-'()U c}lcck
out the opcro.ting condition to make sure tho.t it is completely in agree
ment 'with co.ny Gbter,-""lC:1t 8 made during 2.ny previo1..1.s safety review s. E&D
will be pleased to cooperate vlith you in such a review ":: ~
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NATIO~~!\L AERmU,UI:ICS /1i~D .SP/ICE ADMlr~ISTRI\TION
/;~ANr,c.D SP;\CECRkFr CEr-iTER

HOUSTON, TEXAS 77058

IN REPLY f,EFER TO: 70-FC91-270

}lliMORNIDffi1TO: Distribution

FROM : FC/Apollo 14 Flight Director

SUBJECT : ALSEP 4 (Apollo 14) Hission Rules Review

DEe 1 8 1970

The J~SEP 4 Mission Rules Review was held Thursday, December 3, 1970,
at the Lunar Science Institute. Attendees are as listed in the enclosure.

The review resulted in several generally minor changes being agreed upon.
ThLles affected are:

31-114 - Cue Order Change

31-120 - Ruling Amendment
~Joi:.t'; iune!l:.iljJ~JJl.

31-71 R. - .AreendeCl

S. - Amended

31-72 B. - Addition

H. - Addition
T ". f~::i:i:::

31-119 Note Addition

31-73 c. - Arrlended
G. - Amendecl

H. - Am~nded

1. - Addition

J. - Addition

31-74 A. - Amended
C. - Amended

D. - .Amended
F. - Am.ended

G. - Deleted

31-75 A. - Amended
C. - Amended

E. - Addition

31-76 - .Are~nded

31-81

- Cue Arnendment

31-102

- Cue Aruendment

31-107

- Cue Addition

31-110

- Ruling G, Addition

31-121 - Cue Amendment, Addition

31-122 - R1iling B ADendment

Note Change

31~134 - Ruling fillBnded

31-135 - Ruling B .ASlended
All Notes Deleted

31-137 - Ruling P~ended

31-139 - Amended

31-141 - Note Addition

31-142 - Cue Amended

31~143 - PJmended

31-144 - Ruling Amended

31-155 - Amended
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Specific changes \Qll appear in a forthcoming revision ~o the mission
rules.

Two of the ID:)resignificant items discussed at the meeting were the

determina tion of l/hen the Active Seismic Experiment (ASE) grenade mortars

should be launched, and the decision logic ,:hieh would bc follo1,.18din the

event corr~BDdiD6 difficulties are encountered during deploy~ent or ASE

thumper sequences. Discussion of these two items follows:

a. Launching time of ASE mortars:

It is desirable to conduct the grenade launch sequence of the ASE at a
time \-/hen

o lunar seismic activity and noise are near a minimum, and

o \~hen the science data being gathered by other experiments is
of low or routine interest.

further, {} The earlier the firing, the more likely it is that data affect

ing ltpollo 16 and 17 seismic experiments I design can be acted

upon.

Q The earlier, the firing, the more likely it is that failures

~~.:\::,.:-~ti~-~6J~t.0 cv~~~·Ll':'-~ 0~ the eX}Jerimsnt \orill r10 L l-l':J. ic; U\,,;vu.J. i'C;ll.

~-

e The later the firing, the more likely it is that adverse

per.m.cment effects of the £'iTing upon other experilr,ents will

not Hdversely affect experir:l·::mtdata interpretation.

G PresUJDing the ASE mortar events do produce long-term effects

in the reID3.inder of the .t.LSSP(e.g., changes in therm.al

characteristics), such effects ~Qll D0t be noticeable unless
sufficient baseline data from the unperturbed systems h3ve

been gathered. Flight Control considors approxisately tbree

lunar daytir::eperiods to be the rainimlli'11time acceptable for

gathering this baseline data.

On the basis of scientific value of the ASE mortar activity, it is desirable

to fire the mortars at the first occurrence of favorable conditions yet,

because of possible danger to the other e):periffients,it is advisable to

delay the mortar firing until after lIsufficicntlt significant data has been

gathered by the ALSEP. The mortars must be fired before the f~SEP lifeti~8

has expired, i. e., \-!hilethe ALS1-:Fremains operational. The 3 month time
remains tentative.

The question remains concerning the degree of danger presented to the other

experiJr19nts by the mortar fire. Dr. Kovach mentioned that tests have been

conducted and that empirical data is available concerning overpressures,
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particle size, and particle velocity at certain distances from t.he GLA.
ASPO (1-11'.Stan BlacYLsr) accepted the action item to provide FOlJ with an
ASPO position on mortar firin[;3.

b. Comm:mdingdifi'icultiss during ASE activation, Hission rules
:;11-133, 31-134, ani 31-135 l-1ere discussed and \·rill appear refluctilig the
follo'vling ration'3.1e:

o If the ground is unable to cOlT'",nandthe ASE to llopernl,(~ select, 11

the creH Hill be asked to perform this function, USilli~ ~>,.'itch
No.4. Presuming the rest. of the cormand system is :Intn.ct,
the crC'vl Hill proceed \-lith an other\,rise nor1"3.1 lltlmlll!Jcr"
experiment, and depart the are3. \-lith a norml closeo!i L ~zceDt
the ASE \.till be left in 1I0perate select, II r.'1thsr th:1ll IIstar:doy. i!
Since the ASE \-rill not survive lunar night in 1I0peI'ul,c select, II
the morts.r i'iring experiLcnt Hill be accoITiplished at some -'---' C}

appropriate time duriL~ tlnt first lunar day. \-.Te be'l ieve the J' &

risks associ~ted .•...rith lS8.vil:g ~].'e ~~:p~rim'3nt in II0pt:J','1 tell w'ith (7
the cre", on -cbe· surface, and ,,1. t.h t lrlY'G the mortar~; uirly,

are smll compared to the gain associated with conan!: Ling the/mortar experirr.ent and obtaining ASE data. (Consider,', Lion ~
be given to II safing!1 2..ndre-arming the system by crell action
during the EVA-2 period.)

o If the groun\! is unable. to COL"lI"!'.andthe PlS3P to 11high bit rate,!1
+h~ ,....•~_,,. ,""':,"1 1 .,.lr.'...,.....f'"..----:~.. .L' . .! '" p __. I" .. _•. , 0 ~'," " ,

\0.' .•...•. __ ••. '""" •.• ...l--'--'- t-'0-'-~V' ..•.,l.._ V.l.J..J-U ..l...u..J..j.'-"V_L.V':'J.~ UI-l...Ll1C; '-~·"..Lv'-'ll i.tlJ., I~.

Presuming the rest of the c02I,.and syst.em is ir.tact, t.ho crew
",rill proceed \..'ith an otherwise norvi'll lIthusper" exp\°'l'jf!'Olnt,
and depart the area \·,'ith a Dorn~al closeout,' J..t SOlL':; U.fL8
during EVA2, the ere\-.' •.,rill return to the JLSr~2 and l'r..:-uctuate
S'\o.ritch NO.4, once mon; placirlg the pad:age in llhiCJl 1,it rate. 1I
As soon as practicable after LI'l ascent, t.he mortar C\!J!2:i:'ir':snt
"lill be con.ducted, T:-:'eli.LS.2?\",'ill then be cor~andcc1 Lo Ilnor::..s.l
bit ratelt an::3. readied for ascent stage i~::.pact de.ta ri'(>:~i::.,t, -:;:'~i2

1'.'1tioll31e accepts the ri sks 2..ssocia ted ,,'i th early mo1't::r firi"g
d 1 1 ~ • , f' . ~T ~'7'::) -I- .",' 1'1 . '~ an acl'~ 01 Slgr:l lcan-c r-LJ~;:;r SY·Sl,.ems Ga G2..QUrlr.g .11'1 ,'l.:=;cen"L, l:1

order to g2.in 1:.head'.r2..:-rte.geof perforrJing tho AS~ JUQ)'kir Gx-;:sri
ment. (SClfi'icient tL::'8 shall have elapsed bet,,;een Ii;\! A IS 'to
assure proper activstion and checkout of othor exp(~l'J1J,QntsaLd.
systems during this tiD8.)

o If the ground is un.able to COIllIJandthe ALSSPto lthiGll bit rate
afflt (norL"al bit rate), as deterd.ned follO\.ring the ;\;-;E thus-;:er
experiment, the Cre\·l shall perform this f1.U1ction USill;~ Svitcr-!
No.5. The Ilhigh bit r2.te" cori.Jlls.nd,..rill IJ8ver again lie t::-ans'
mitted. Hort3.l' firinGS will be acco:;:plished Cct a th:,~ in accord
"lith guidelines, so that some minimal data can be obt:lir.ed via
the po.ssive seismometer experinent. (Thi3 action wLlJ c.130 be
taken to 18ssen the eventual rerr.ote danger associa te:c1 \,i th
leaving lilivelt ordm.nce on the moon.)
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Questions and comments on the foregoing JrBY be directed to K. K. Kundel,
FC9, x3786. ~

FC93:JJNemcc:jcc

Rewri tten by B. L. Sharpe
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